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In This IssueCaspases Cast Off in Visual Circuits
PAGE 41
Sensory stimuli evoke morphological and functional changes in the developing
brain. Chen et al. investigate the molecular mechanisms driving this plasticity by
studying the effects of visual experience in tadpole tectal neurons. They find that
the transcription factor MEF2 regulates a molecular pathway involving a novel non-
apoptotic role for caspases that ultimately results in the integration of sensory expe-
rience with structural formation of neural circuits.Maverick Channels Release Glutamate from
Astrocytes
PAGE 25
The neurotransmitter glutamate is released from neurons via synaptic vesicle exocy-
tosis. Woo et al. demonstrate that astrocytes in contrast release glutamate via two
ion channels, TREK-1 and Best1, which, respectively, mediate fast and slow modesof release. Due to their distinct kinetics and subcellular localizations, glutamate release via TREK-1modulates neuronal metabotropic
glutamate receptors, whereas Best1 impacts NMDA receptors at synapses.Myc Cranks Up the Volume
PAGE 68 and PAGE 56
Two studies show that the transcription factor Myc acts to amplify whatever transcriptional state a cell is in at the time of Myc acti-
vation, rather than targeting specific genes for upregulation. Nie et al. use normal B cells and ES cells to show thatMyc is not an on-off
specifier of gene activity but is a nonlinear amplifier of expression, acting universally at active genes, except for immediate early
genes that are strongly induced beforeMyc. Lin et al. show that, in the presence of oncogenic levels of c-Myc, the transcription factor
accumulates in the promoter regions of already active genes across the cancer cell genome and causes transcriptional amplification,
suggesting that therapies targeting the apparatus involved in amplification may be more useful in the treatment of cancer than
focusing on downstream ‘‘targets’’ of Myc.Transcriptional Network Evolution Dissected
PAGE 80
The evolution of cis-regulatory elements is known to alter individual gene expression patterns across species, but how does an entire
network of gene expression evolve? Studying the regulation of mating-cell-type-specific gene expression in yeast species that have
diversified from the network paradigm present in ancestral species, Baker et al. reveal the stepwise changes and design principles
necessary—both in transcription factors and cis-regulatory elements—to enable network diversification.TRPV4 Weighs In
PAGE 96PGC1a is a key transcriptional coregulator of oxidative metabolism and thermogen-
esis. Through a chemical screen, Ye et al. identify the channel TRPV4 as a negative
regulator of PGC1a and the thermogenic program in adipocytes. Additionally,
TRPV4 controls a proinflammatory program that is important for the development
of insulin resistance associated with obesity. Thus, TRPV4 serves as a common
mediator of energy homeostasis and inflammation, making it a target for obesity
and related metabolic diseases.Foam Cell Paradox
PAGE 138
Atherosclerotic lesions are associated with inflammation and macrophage-derived
foam cells, the latter of which accumulate elevated levels of cholesterol. Spann et al.
find that cholesterol accumulation in foam cells is associated with an unexpected
suppression rather than activation of inflammatory gene expression. The cholesterol
precursor desmosterol mediates this response, and the authors propose that
extrinsic proinflammatory signals antagonize desmosterol signaling during athero-
sclerosis.Cell 151, September 28, 2012 ª2012 Elsevier Inc. 1
Freeloading on T Cell Enhancers
PAGE 153
Lineage-specifying transcription factors are thought to modify chromatin to promote tissue-
specific transcriptional programs. Samstein and colleagues now show that Foxp3, which
specifies regulatory T cells, binds predominantly to already accessible enhancers, bound
by Foxp3 cofactors and paralogs in precursor cells. The remaining few Treg-specific
enhancers become accessible upon T-cell-receptor-mediated activation independent of
Foxp3. Thus, Foxp3 coordinates lineage differentiation by exploiting pre-existing enhancers
and modifying transcriptional activity, but not chromatin accessibility, at these sites.
Channel Clears the Way for Clotting
PAGE 111
Yang et al. find that a proteinmutated in rare blood clotting disorders functions as aCa2+-acti-
vated cation channel, required to trigger lipid scramblase activation in platelets during blood coagulation. TMEM16F knockout mice
exhibit defects in hemostasis and thrombosis. This new model may stimulate the development of new drugs to treat human hemo-
static and thrombotic disorders, such as stroke and heart attack.
Leptin’s Nonidentical Twin
PAGE 123
In Drosophila, the fat body couples nutritional status to systemic growth and energy metabolism. Rajan and Perrimon identify Upd2,
a JAK/STAT ligand, as a fat-body-derived cytokine that is upregulated in response to dietary fats and sugars. Upd2 signals to the JAK/
STAT receptor in GABAergic neurons, which relay the nutritional information to insulin-producing cells. Significantly, human Leptin
rescues the upd2mutant phenotypes, suggesting that Drosophila could provide a model system for the study of Leptin biology.
Bromo and Chromo Drive Methylation
PAGE 167
In plants, H3K9 dimethylation is associated with heterochromatic transposable elements and with CHG DNA methylation (H repre-
sents C, T, or A), which is carried out by the chromomethylase CMT3 in Arabidopsis. Using structural studies, Du et al. investigate the
link between CMT3 and H3K9 and find that two domains of the enzyme, the bromo adjacent homology (BAH) and the chromo
domains, recognize H3K9me2, establishing a mechanism for the targeting of DNA methylation by H3K9me2.
Single Nucleosomes Sport Asymmetric Marks
PAGE 181
Nucleosomes contain two copies of each core histone. Although each pair of core histones has generally been considered identical,
Voigt et al. now demonstrate that each histone of a pair within a single nucleosome can carry different modifications. Further, PRC2 is
shown to modify nucleosomes containing asymmetric methylation of H3K4, generating bivalent domains with H3K4 and K27 meth-
ylated on opposite tails. The possible permutations of a histone code are vastly increased by these findings.
Planting a Memory in DNA
PAGE 194
Bisulphite sequencing of the cell types that make up the male germline in Arabidopsis pollen reveals a complex mechanism of inher-
itance of DNA methylation patterns after germline reprogramming. Calarco et al. show that, although symmetric CHG methylation is
maintained in sperm cells, asymmetric CHH methylation of transposable elements is lost through random segregation of strands
during meiosis. CHHmethylation patterns are restored through the action of 24 nt siRNAs encoded by the maternal megaspore after
fertilization, explaining the inheritance of traits over many hundreds of generations.Chromatin Dynamics Taken to Heart
PAGE 206 and PAGE 221
Heart development requires the precise co-ordination of thousands of genes governing the
decision to differentiate. Two papers employ genome-wide analyses, including RNA-seq and
ChIP-seq, to identify factors that promote the differentiation of embryonic stem cells into car-
diomyocytes. Wamstad et al. discover stage-specific distal enhancer elements that predict
sets of transcription factors orchestrating cardiac differentiation and identify a new preactiva-
tion chromatin pattern at promoters of genes associated with heart development and cardiac
function in themouse. Paige et al. identify dynamic patterns of histonemodification that distin-
guish loci encoding regulators of cardiac development from loci encoding structural proteins.
This histone modification ‘‘signature’’ identifies additional regulators of cardiac development
such as Meis2.1, which, the authors show, is required for cardiac morphogenesis in zebrafish.Cell 151, September 28, 2012 ª2012 Elsevier Inc. 3
